A model for analysis of the yield and the level of clustering of radiation-induced DNA-strand breaks in hydrated plasmids.
Although it is widely accepted that the spatial distribution of strand breaks is highly relevant to the biological consequences of radiation, the extent to which strand breaks are clustered is not usually demonstrated directly from the experimental data. To evaluate the spatial distribution of radiation-induced strand breaks, the authors have developed a model for the generation of strand breaks after irradiation. The model assumes that (1) a radiation track has a certain probability of 'hitting' a plasmid, (2) the radiation generates strand break(s) by chance within a relatively small region that could produce double-strand breaks and (3) the number of strand breaks generated within the region follows a Poisson distribution. To find out whether the model is valid, the authors compared the calculated values with the experimental data obtained by a plasmid DNA assay. Taking into account the inherent bias of the plasmid assay, the model described well the experimental results of hydrated plasmids exposed to radiation.